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CNVRTL1 — Converting Girder Line to Girder System Example

BrDR Training

CNVRT1 — Converting Girder Line to Girder System Example

This example illustrates how to convert a girder line superstructure definition to a girder system superstructure
definition.

The design plans for the bridge needs to be consulted to obtain the following types of items to convert a girder line
to a girder system:

e Overall width of deck, location of travelway lanes, etc.

e  Appurtenance dimensions

e Number of girders

e Framing plan skews

Girder System Superstructure definition

In this example PCITrainingBridge3 (BID 6) will be converted from a girder line to a girder system structure
definition. PCITrainingBridge3 is a single span prestressed | beam. Select PCITrainingBridge3 on the right
portion of the Bridge Explorer and open its Bridge Workspace tree.

] AASHTOWare Bridge Design and Rating

BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

@2~ e[ 5 » 1

MNew Open © Eatch ~ Find Copy Copy Delete
Tov
Bridge Manage
-1y Favorites Folder BID ~ Bridge ID Bridge Name District County Facility Location
2 Recent Bridges 1 TrainingBridgel Training Bridge 1{LRFD) District 11 01 Abbeville | SR 0051 Pittsburgh
W AllBridges 2 TrainingBridge2 Training Bridge 2(LRFD) Unknown  Unknown (P)  N/A N/A
- Sample Bridges - - - -
B Tutorial Bridges 3 | TrainingBridge3 Training Bridge 3{LRFD) District 11 | 01 Abbeville  |-79 Pittsburgh
" i Deleted Bridges 4 PCITrainingBridge1 PCI TrainingBridge1{LFR)
5 | PCITrainingBridge2 PClTrainingBridge2(LRFD)
> 6 | PClTrainingBridge3 PCl TrainingBridge3(LFR)
7 PCITrainingBridge4 PClTrainingBridge4({LRFD)
& PClTrainingBridge5 PCl TrainingBridge5(LFR)
9 PCITrainingBridge6 PCITrainingBridge6(LRFD)
10 Example? Example 7 PS5 (LFR)
11 RCTrainingBridge1 RC Training Bridge1(LFR)
12 TimberTrainingBridgel Tirmber Tr. Bridge1 (ASR)
13 | FSys GFS TrainingBridgel FloorSystem GFS Training Bridge 1 District & 15 Colleton | NJ-Turnpike | NJCity
14 | FSys FS TrainingBridge2 FloorSystem FS Training Bridge 2 District 11 | 333 Norfolk | 1-95 MNYC
15 | FSys GF TrainingBridge3 FloorSystem GF Training Bridge 3 | District 7 | 06 Barnwell | 1-95 ATL
L »

Total Bridge Count 32

Last Modified: 11/29/2023 1



CNVRTL1 — Converting Girder Line to Girder System Example

The following view of the expanded Bridge Workspace tree shows the materials and beam shapes that currently
exist for this bridge. Any superstructure definitions that belong to this bridge will have access to these materials and
beam shapes, so materials or beam shapes need not be added again to the bridge to convert this girder line structure
definition.

Bridge — 0O
= M PCITrainingBridge3
= ) Components
"_‘|_|'.” ET-72
LFE 1996 AASHTO 5td. Specifications
I Class A [US)
- I Beam Concrete (9.9.3)
- 848 1/27 (TW-270) LR
----- @ Grade 60
-~ B Diaphragm Definiticns
-~ [ Lateral Bracing Definitions
= |E) SUPERSTRUCTURE DEFIMITIONS
- ﬂ Structure Definition #1
E- =3 BRIDGE ALTERNATIVES
-- {M Eridge Alternative #1 (E) (C)
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CNVRTL1 — Converting Girder Line to Girder System Example

Bridge Appurtenances — Parapet

The Components listed do not have a parapet. Add a parapet to this bridge by selecting the Components tab, right
clicking Parapet in the Components Workspace tree, and selecting New from the WORKSPACE ribbon. Enter the
following data to describe the parapet and click OK.

Workspace — 0O X

Bridge Compaonents
B ) componerE
B B Appurtznances
[[::3 Generic
= I hdardiamn
----- = Railing
- [T Beam Sha pes
- E? Connectors
- E’ Factors
E’ LRFD Substructure Design Settings
- Ej Materials

oy B g B |
[E R E R )

-
)

fM Bridge Appurtenances - Parapet - O bt

MNarme: 18" Parapet

Description:

All dimensions are in inches

. Additional load: kip/ft Parapet unit load:

0.15 kcf
3

] ‘—| . ‘ ‘|T & Calculatetl/\@uroperties

Reference Fioadway Met centroid (from
Line - Surtace reference ling):

F 6.344 in
Total load:
3 0.300 kip/ft

el

e
e B i

Back Fromt

Copy from library... OK Apply Cancel
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Girder System Superstructure Definition

Now create a new Girder System Superstructure Definition by double clicking on SUPERSTRUTURE
DEFINITIONS and selecting Girder system superstructure.

o | Bridge Workspace - PCITrainingBridge3 ANALYSIS REPORTS. ? o
BRIDGEWORKSPACE ~ WORKSPACE ~ TOOLS ~ VIEW  DESIGN/RATE  REPORTING
- -y n
Close Export Refresh New
Bridge Manage
D New Superstructure Definition X
Workspace
Bridge | Comporents Girder system superstructure S - o
E M RCTrainingBridge3 Girder line superstructure uperstructure definition wiza,
[ Components Floor system superstructure
I 18" Parapet Floor line superstructure
I BT-72

LR 1996 AASHTO Std. Specifications
T Class A (US)

T Beam Concrete (9.9.3)

8 127 TW-270) LR

@ Grade 60

- [ Diaphragm Definitions

Truss system superstructure

Truss line superstructure

Reinfarced cancrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

[ Lateral Bracing Definitions
|5 SUPERSTRUCTURE DEFINITIONS
F Structure Definition #1
[ BRIDGE ALTERNATIVES
& Bridge Alternative 21 (£} (C)

Cancel

The window shown below opens. Enter the following data and click OK.

&y Girder System Superstructure Definition

- O x
Definition | Analysis  Specs  Engine
Name: 6 Girder System Modeling
© Multi-girder system || MCB
With frame structure simplified definition
Description:

Deck type:
Concrete Deck

Default units: US Customary Enter span lengths

For PS/PT orly
along the reference

Number of spans: 10 line: Average humidity:
Number of girders: [ Length %
Span
(f)
N 120 Member alt. types

Steel

Horizontal curvature along reference line

Horizontal curvature

Superstructure alignment

oK Apply Cancel
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As data is entered for the new girder system superstructure definition, open the windows for the original girder line
superstructure definition to determine if there is data that needs to be copied from the original girder line
superstructure. The Average Humidity on the superstructure definition window is an example of such data. Open
the Structure Definition #1 girder line window to determine that the original superstructure does not have any data

for that item. If it did, copy that data to the new girder system superstructure definition.

Load Case Description
Now add Load Case Descriptions to the new superstructure definition. Open the Load Case Description for the
original girder line Structure Definition #1 by double clicking on the Load Case Description node under

Structure Definition #1 superstructure definition. The following window will be presented.

™ Load Case Description - O >
Load caze name Dezcription Stage Type [
P g yp (days)
» | Parapets Compasite (long term) (Stage 2) ~ | D.DC i
FWS Compaosite (long term) (Stage 2) ~ | D.DW A

Add default load .
*Prestressed members only cace dzsac'.:iptli:::ans MNew Duplicate Delete

OK Apply Cancel

Now open the Load Case Description window belonging to the new 6 Girder System superstructure definition and
enter these same load cases. Click the OK button to save these load cases to the new superstructure definition and

close the window.
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Framing Plan Detail

Open the Structure Framing Plan Details window for the 6 Girder System and enter the following data under
Layout tab.

L

Number of spans: Number of girders:
Layout Diaphragms

Girder spacing orientation

o Perpendicular to girder
Support Skew
e (degrees) Along support
» 1 0
2 0 Girder spacing
Girder (ft)

bay | Startof Endof
girder  girder

9

W e P
=T =R Y = Y = B =]
0w W W

QK Apply Cancel
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Navigate to the Diaphragms tab and use the Diaphragm Wizard to create the diaphragms as shown below.

D Diaphragm Wizard X

Select the desired framing plan system:

Next > Cancel

A

M Diaphragm Wizard ot

Diaphragm spacing

o Enter number of equal spaces per span

Enter equal spacing per span

Enter groups of equal spacing

Support diaphragm load: kip
Interior diaphragm load: kip
g Length Number of
pan (ft) equal spaces
b 1 120 2

s

< Back Finish Cancel

Click on the Finish button to close this window and create the diaphragms.
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CNVRTL1 — Converting Girder Line to Girder System Example

The updated Structure Framing Plan Details window is shown below.

4 Structure Framing Plan Details - O X
MNumber of spans: Number of girders:
Layout Diaphragms
Diaphragm
H 1 v
Girder bay: Copy bay to.. wizard...
Start End
Support distance BERIETD | frmfes Length distance Load Diagh
number () SP?%ng of spaces  (ft) (ft) {kip) — oPnrEgm
Left girder | Right girder Left girder | Right girder

1 B 0 4] 0 1 0 0 0 -No.. ~

1 ~ 0 4] 60 1 60 60 60 --No..

1 e 120 120 o 1 0 120 120 --No..

New Duplicate Delete
0K Apply Cancel

(Note: PCITrainingBridge3 as delivered in the sample database does not have any diaphragms entered in the
Bracing Ranges window for Member Alternative Member Alternative #1 (9.9.3). That is in error, it should have

diaphragms.)

Structure Typical Section

Open the Structure Typical Section window for 6 Girder System and enter the following on the Deck tab.

4 Structure Typical Section - O X
Distance from left edge of deck to | Distance from right edge of deck to
superstructure definition ref. line | superstructure definition ref. line
I
Superstructure Definition
Deck h— !
\ . thiEcEknass ! Fieference Line /
1T L
Leftoverhang |, — k_.l Right overhang
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Superstructure definition reference line is  within ~ the bridge deck.
Start End
Distance from left edge of deck to 255 P 355 &
superstructure definition reference line:
Distance from right edge of deck to . & (s &
superstructure definition reference line:
Left overhang: 3 ft 3 ft L\)
Computed right overhang:
Apply Cancel

Last Modified: 11/29/2023 8
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Next, select the Deck (cont’d) tab and enter the following.

M Structure Typical Section

- ] >
Distance from left edge of deck to i Diztance from right edae of deck to
superstructure definiion ref. line | superstuchure definition ref. line
I -
Superstructure Definition
Deck, b—
\ . thi:ckness ! Reference Line /
T T
Leftoverhang |, — ;,_J Right averhang
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Deck concrete: Class A [US) ~
Total deck thickness: 8 in
Load case: Engine Assigned e
Deck crack control parameter: kip/in
Sustained modular ratio factor: 2
Deck exposure factor: I}
Apply Cancel
The parapet locations are entered as follows on the Parapet tab.
™ Structure Typical Section — O
Back Front
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Edge of deck  Distance at = Distance at Eron: face
Name Load case Measure to  dist. measured start end . .
orientation
from (ft) (ft)
» | 18" Parapet  ~ | Parapets * | Back ~ | LeftEdge ~ 0 0| Right -~
18" Parapet | Parapets ~ | Back | RightEd.. 0 0] Left v
New Duplicate Delete
Apply Cancel
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CNVRTL1 — Converting Girder Line to Girder System Example

Open the Lane position tab and use the Compute button to compute the travelway locations.

M Structure Typical Section - m} X
I 1>
[E], — Superstucture Definition Reference Line
Travelway 1 Travelway 2
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Distance from left edge of | Distance from right edge of = Distance from left edge of =~ Distance from right edge of
Travelwa travelway to superstructure | travelway to superstructure | travelway to superstructure  travelway to superstructure
b v definition reference line definition reference line definition reference line definition reference line
numBer at start (A) at start (8) at end [A) stend (B)
(ft) () (ft) (ft)
b 1 -24 24 -24 24
LRFD fatigue
Lanes available to trucks:
Override  Truck fraction: Compute New Duplicate Delete
Apply Cancel
Enter the wearing surface data as follows on the Wearing surface tab.
#® Structure Typical Section - [m|
Diztance from left edge of deck to i Distance from right edge of deck to
superstucture definition ref. line | superstructurs definition ref. ine
I .
Superstructure Definition
Deck h— .
\ . th?cclnness ! Fieference Line /
I 1
Leftoverhang || — ;._J Right averhang
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Wearing surface material: ~ Aspha
Description:
Wearing surface thickness: 2 in Thickness field measured (DW = 1.25 if checked) Ik
Wearing surface density: 150 pcf
Load case: WS w Copy from library...
Apply Cancel

Click OK to apply the data and close the window.
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CNVRTL1 — Converting Girder Line to Girder System Example

Schematic — Structure Typical Section

Now view the schematic for the Structure Typical Section for 6 Girder System by selecting Structure Typical
Section node in the Bridge Workspace tree and clicking the Schematic button on the WORKSPACE ribbon (or
right clicking and selecting Schematic).

E Bridge Workspace - PClTrainingBridge3 ANALYSIS REPORTS ? = [m] #

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

B close =N m—
[~ =
Save @ Revert & Egport Cpen Schematic
£ Refresh
Bridge Manage
Workspace £ X Schematic & X Report P K

Bridge Components
= @M PCITraining8ridge3
- @Componem&
- (£ Diaphragm Definitions
2 Lateral Bracing Definitions
- () SUPERSTRUCTURE DEFINITIONS
B f Structure Definition #1
- bf 6 Girdler System

| Impact/Dynamic Load Allowance
it Load Case Description
- 4 Framing Plan Detail
- B Bracing Deterioraticn Analysis e X
- BSL Bracing Spec Check Selection
- T Structure Typical Sectio
ot Superstructure Loads | = Open
- [ Concrete Stress Limits (A Analyze
@ Prestress Properties B View Summary Report
G- [ Shear Reinforcement Dy )
B B MEMBERS @, View Detailed Report
= &) BRIDGE ALTERNATIVES [l Schematic
B M Bridge Alternative 21 (E) ( {5} Genersl Preferences
B Close Bridge Workspace
L
The schematic is shown below.
Bridge Typical Section —0Ox

B LA B Y 0w v

CNVRT-PCITrainingBridge3
CNVRT-PCITrainingBridges - 6 Girder System
111192023

510"

, 480"

Deck Thickness 8"

2" Asphalt
_L ;': Travelway 1 \ J—

I Sl_ﬂlli 5@9'-0" = 450" J-Sl_ﬂll |
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CNVRTL1 — Converting Girder Line to Girder System Example

Expand the Bridge Workspace tree for the original girder line Structure Definition #1.

Workspace — 0O X

Bridge Components

= M CNVRT-PCITrainingBridge3
#- [ Companents
- [ Diaphragm Definitions
~ [ Lateral Bracing Definitions
B & SUPERSTRUCTURE DEFINITIONS
= ﬁ Structure Definition #1
— Impact/Cynamic Load Allowance
- o+ Load Case Description
- e Superstructure Loads
- & Concrete Stress Limits
----- On Stress Limit Set #2
- &) Prestress Properties
----- g Prestress Properties #1
= |2 Shear Reinforcement Definitions
- e Vertical
----- ] #4 Shear Reinf,
\=} Horizontal
----- [ 3 Shear Reinf,
= & MEMBERS
B I Typical Interior Member
- gde Member Loads
-~ "%y Supports
&) MEMBER ALTERMNATIVES
B I Member Altermative #1 (8.9.3) (E) (C)
B b & Girder System
= | BRIDGE ALTERNATIVES
- T Eridge Alternative 1 (E) (C)

This structure already has data defined for the Stress Limits, Prestress Properties and Shear Reinforcement
Definitions. It also has a Member Alternative for an interior member. The Member Alternative can be copied from
this original superstructure definition to the new 6 Girder System superstructure definition. When the Member
Alternative is copied, the Stress Limits, Prestress Properties and Shear Reinforcement definitions belonging to the

girder line superstructure will also be copied.
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CNVRTL1 — Converting Girder Line to Girder System Example

Member Alternative

Select Member Alternative #1 (9.9.3) in the tree and right click and select Copy from the menu (or select Copy
from the Manage group of the WORKSPACE ribbon.

r

o | Bridge Workspace - PCITrainingBridge3 ANALYSIS REPORTS ? - (] X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

@ E Restore B3 Close = [ 7!;: ‘ﬁ ;

Validate Save @ Revert & Export Open Copy |7 Duplicate Delete Schematic
& Refresh
Bridge Manage
Workspace 2 X Schematic 2 X Report 2 X

Bridge Components

Z- @ PClTrainingBridge3

#- @ Components

{2 Diaphragm Definitions

[ Lateral Bracing Definitions

B & SUPERSTRUCTURE DEFINITIONS

B s Structure Definition #1
_‘ Impact/Dynamic Load Allowance
a4 Load Case Description
2 Superstructure Loads

Expand Branch
Collapse Branch
Open

Copy

Duplicate

Delete

Analyze

T 2 Concrete Stress Limits Lo
‘»fi [ Prestress Properties View Summary Report
EIJ 2 Shear Reinforcement Definitions View Detailed Report ® X
: 1E ";EMBERS Schematic
= T | Interior Memb
- ) J: ::en:‘b:::;a d:m o Export to PS Design Tool
" Supports General Preferences
& MEMBER ALTERNATIVES

Be vEoeE R xS0F 08

4 Close Bridge Workspace

# I Member Alternative #1 (99.3) (B) (Cy
® Ao 6 Girder System
= 9 BRIDGE ALTERNATIVES

M Bridge Alternative #1 (€) (C)
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CNVRTL1 — Converting Girder Line to Girder System Example

Now select MEMBER ALTERNATIVES under the Member G2 in the 6 Girder System superstructure definition,
right click and select Paste (or select Paste from the Manage group of the WORKSPACE ribbon).

r

BRIDGE WORKSPACE WORKSPACE

L]
| =

Save

& Revert

Bridge

Workspace

Bridge Compaonents
e L

- b © Girder System

- 2t Load Case Description
- 457 Framing Plan Detail
@ Bracing Deterioration
- BSC Bracing Spec Check Selection
: m Structure Typical Section
- 2 Superstructure Loads
@ Concrete Stress Limits
7 Prestress Properties

[ MEMBERS
# I G1

= TGz

e Member Loads
- " Supports
ﬁ MEMBER ALTERMATIVES

[ Shear Reinforcement Definitions

Bridge Workspace - PClTrainingBridge3

TOOLS

&
o

_1, Impact/Dynamic Load Allowance

ANALYSIS

VIEW DESIGN/RATE

Close 2
L |
Export New

Refresh

& X

Schematic

WIEMDEr AITEMMATVeE # 1 [99.53] (8] (L) |a

Analysis

REPORTS ? = | x
REPORTING

=

Paste

Manage

s

Report

2

IG3
Ic4
IGs
# I Gb
- &) BRIDGE ALTERMATIVES
-- i Bridge Alternative #1 (E) (C)

L
HETE

MNew

Paste

Analyze
View Summary Report

Wiew Detailed Report

B & Be Rl

General Preferences

Close Bridge Workspace
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CNVRTL1 — Converting Girder Line to Girder System Example

A copy of Member Alternative #1 (9.9.3) will now appear under Member G2 in the 6 Girder System Bridge
Workspace tree. The Stress Limit, Prestress Properties, and Shear Reinforcement Definitions will also now appear
under the 6 Girder System Bridge Workspace tree.

Bridge — 0O
= M CNVRT-PC[TrainingBridge3
- [ Components
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
& [ SUPERSTRUCTURE DEFIMITIONS
R ﬂ Structure Definition #1
- b & Girder System
:17_ Impact/Dynamic Load Allowance
- 2 oad Case Description
-~ & Framing Plan Detail
Ej EBracing Deterioration
- B3C Bracing Spec Check Selection
- M Structure Typical Section
- o Superstructure Loads
@ Concrete Stress Lirnits
E? Prestress Properties
Ej' Shear Reinforcement Definitions
=) MEMBERS
- IGl
oy Member Loads
- "¢ Supports
i) MEMBER ALTERMATIVES
= I Member Alternative #1 (9.9.3) (B) {C)
=|T Default Materials
_1 Impact/Cynamic Load Allowance
- E Beam Details
;1; Shrinkage Time
- gumn Effective Supports
- [ Mild Steel Layout
B [ Strand Layout
- [ Deck Profile
- FlHaunch Profile
- B2 Shear Reinforcement Ranges

T

- fakr Live Load Distribution
- B Points of Interest
IG3
Ic4
IGs
#- I GA
- =) BRIDGE ALTERMNATIVES
- {T Bridge Alternative 1 (E) (C)

&
[
&

T

Last Modified: 11/29/2023 15



CNVRTL1 — Converting Girder Line to Girder System Example

Member Loads

Now check for differences between the original girder line member and the new girder system member. Open the
Member Loads window for Typical Interior Member for Structure Definition #1 and review the data on it to
determine if any data such as the Pedestrian Load should be entered for the new G2 member. Similar data needs to

be reviewed in many locations. Open each window or use the Report Tool to compare the data.

There are two choices to handle how the dead loads will be entered and distributed in the new girder system
superstructure definition. The method chosen will depend on the original girder line member’s Member Load data

and the number of calculations needed to perform.

Method 1: Let BrDR compute and distribute the superstructure load. Some additional loads will need to be
computed that should be applied to the members (stay-in-place forms, e.g.). Some of these loads
may already be entered for the original girder line member lumped together with parapet loads,
etc. It may take some computations to determine what portion of the original girder line member
loads is due to loads that can be computed and distributed by BrDR.

Method 2: Tell BrDR not to compute and distribute the deck load. Copy the original girder line Member
Loads to the new girder system member. Dead load due to the deck slab that acts on that
particular girder will need to be computed and entered as a member load for the new girder system

member.
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Following Method 1 first in this example.

Superstructure Loads (Using Method 1 of adding member loads)

Method 1: In a girder system superstructure, BrDR will determine the dead load due to the deck slab and
appurtenances located on the deck. BrDR uses the data on the Superstructure Loads window to determine how to
distribute this dead load.

M Superstructure Loads — a x

Uniform temperature Gradient temperature Wind DL distribution

Stage 1 dead load distribution
o By tributary area
By transverse simple-beam analysis
By transverse continuous-beamn analysis

By percentage

Uszer-defined dead load

Stage 2 dead load distribution
o Uniformly to all girders
By tributary area
By transverse simple-beam analysis
By transverse continuous-beamn analysis

By percentage

Uszer-defined dead load

OK Apply Cancel
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CNVRTL1 — Converting Girder Line to Girder System Example

Open the Member Loads window for the original girder line member and review the data on that window. This
original member has two uniform load cases, one for the FWS load case and one for the Parapets load case. For

this example, these loads are easily verifiable with the data entered on the Structure Typical Section window.

(122)(48')(0.150kcf)
FWS (Future Wearing Surface): 0.2k / ft = .
6girders
Parapets: 0.1k / ft = M
6girders

For the girder system superstructure, the future wearing surface load and parapet load applied to each member will
be computed by BrDR based on the data entered in the Structure Typical Section window. Therefore, no data
needs to be entered in Member Loads for the new girder system members. For this example, determining the
source of the original girder line Member Loads was easy. If the original girder line member was imported from
BARS, it may not be as easy to determine what portion of the Member Load is due to the deck slab, appurtenances
and wearing surface. Perform some investigation and calculations to determine what member loads should enter

into BrDR for new girder system members when converting existing girder line members.

Supports
Open the Supports window for the original girder line member to see if any data should be copied to the new girder

system members.

Last Modified: 11/29/2023 18



CNVRTL1 — Converting Girder Line to Girder System Example

Live Load Distribution

The Live Load Distribution window for the new girder system member alternative contains the following data
based on being copied from the original girder line member alternative. This data can remain or the Compute from
Typical Section option can be used to update these values now that the travelways are in relation to the girder

member location.

4T Live Load Distribution — | X

Standard LRFD
Distribution factor input method
0 Use simplified method Use advanced method Use advanced method with 1994 guide specs
Allow distribution factors to be used to compute effects of permit leads with routine traffic

Distribution factor

Lanes (wheels)
loaded
Shear Shearat Moment = Deflection
supports
> 1 Lane
Multi-lane | 1.636 1.636 1.636 1

Compute from

- . View calcs
typical section...

OK Apply Cancel
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CNVRTL1 — Converting Girder Line to Girder System Example

The data in the remaining windows under the girder member alternative should be acceptable based on being copied

from the girder line member alternative.

LFR Analysis — Results Comparison — (Using Method 1 of adding member loads)
On performing an LFR analysis using the Analysis settings shown below, the following two windows show a

comparison of the rating factors obtained for the original girder line and the new girder system member alternatives.

™ Analysis Settings - m} X

Design review o Rating Rating method: LFR -

Analysis type: Line Girder e

Lane / Impact loading type: As Requested v Apply preference setting: None ~
Vehicles Qutput Engine Description

Traffic direction: Both directions N Refresh Temporary vehicles Advanced

Vehicle selection Vehicle summary

B-Vehicles = -Rating vehicles
B-Standard ~Inventory
-Alternate Military Loading \-HS 20-44
~EV2 ~Operating
BV -HS 20-44
H15-44 Legal operating
~H 20-44 Add to -Permit inventory
HS 15-44 Permit operating
~HS 20 (31) o
~HS 20-44
~NRL
~SU4
~SU3
~SUG
~SU7
~Type 3
~Type 3-3
Type 352
- Agency
User defined
- Temporary

Remove from

<

Reset Clear Cpen template Save template 0K Apply Cancel
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CNVRTL1 — Converting Girder Line to Girder System Example

Original girder line member alternative (Structure Definition #1)

M Analysis Results - Member Alternative #1 (9.9.3) — O *
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary w o As requested Detailed Single rating level per row e
. Live Load . Rating = Load Rating . Location | Location .
Live Load Tz ~ | Rating Method Level (Ton) Rating Factor ) Span-(%) Limit State Impact Lane
HS 20-44 Lane LFR | Operating 3848 1.069 120,00 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
HS 20-44 Lane LFR | Inventory 23.04 0640 12000 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
HS 20-44 Axle Load LFR | Operating 36.84 1.023 120,00 | 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
> HS20-44 Axle Load LFR | Inventory 22.06 0.613 120,00 | 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
Close
Newly copied girder system member alternative (6 Girder System)
M Analysis Results - Member Alternative #1 (9.9.3) — O *
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary v o As requested Detailed Single rating level per row w
. Live Load : Rating = Load Rating . Location | Location L
Live Load = ~ | Rating Method Level (Ton) Rating Factor #) Span-(%) Limit State Impact Lane
HS 20-44 Lane LFR | Operating 3848 1.069 | 120,00 1- (100.0) | Design Shear - Concrete | As Requested | As Requested
HS 20-44 Lane LFR | Inventory 23.04 0.640 120,00 | 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
HS5 20-44 Axle Load LFR | Operating 36.84 1.023 120,00 | 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
> i HS20-44|  Ade Load LFR | Inventory 22,06 0.613 120.00 | 1-(100.0) | Design Shear - Concrete | As Requested | As Requested

AASHTO LFR Engine Version 7.5.0.3001

Analysis preference setting: None

Close

The newly created member alternative for Member G2 can now be copied to or linked with the other members in the

6 Girder System superstructure definition. After copying this interior member alternative to one of the exterior

members, the Live Load Distribution Factors and Haunch windows needs to be revisited to enter the correct data

for an exterior member.
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CNVRTL1 — Converting Girder Line to Girder System Example

Now use Method 2 to enter the loads in BrDR.
Superstructure Loads (Using Method 2 of adding member loads)
Method 2: Tell BrDR not to distribute the superstructure loads for us on the Superstructure Loads window for 6

Girder System

™ Superstructure Loads — O X

Uniform temperature Gradient temperature Wind DL distribution

Stage 1 dead load distribution
By tributary area
By transverse simple-beam analysis
By transverse continuocus-beam analysis

By percentage

o User-defined dead load

Stage 2 dead load distribution
Uniformly to all girders
By tributary area
By transverse simple-beam analysis
By transverse continuous-beam analysis

By percentage

0 User-defined dead load

OK Apply Cancel
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CNVRTL1 — Converting Girder Line to Girder System Example

Load Case Description
Compute the dead load on each girder system member due to the deck slab since it will not be computed by BrDR
now. First create an additional Load Case Description for the deck slab. Open the Load Case Description window

and add the following load case:

™ | oad Case Description - O et
Load case name Description Stage Type Time*
(days)
» | Parapets Compasite (long term) (Stage 2) ~ | D.DC b
FWS Compaosite (long term) (Stage 2) ~ | D.DW ~
Deck Non-composite (Stage 1) ~ | DDC ~

Add default load

e MNew Duplicate Delete
case descriptions

*Prestressed members only

.........................

OK Apply Cancel

.........................

The deck slab dead load acting on Member G2 is:
8ll

0.9k/ ft= (—
12

j(9')(0.150kcf)
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CNVRTL1 — Converting Girder Line to Girder System Example

Girder Member Loads

Open the Member Loads window and enter each of the following three load cases. The first two load cases are

those that exist in the original girder line member.

M Girder Member Loads - O *

R Y S S S S

Pedestrian load: Ib/ft

Uniform Distributed Concentrated Settlement

Load case Uniform load

name Span (kip/ft) Description
> Parapets ~ | All Spans 0.2
FWS ~ | All Spans 01
Deck ~ | All Spans 0.9

New Duplicate Delete

Apply Cancel

LFR Analysis — Results Comparison — (Using Method 2 of adding member loads)

Now analyze Member G2 and get the same rating results as following Method 1.

M Analysis Results - Member Alternative 21 (9.9.3) — O *
-
=
Print
Print
Report type: Lane/Impact loading type Display Farmat
Rating Results Summary w o As requested Detailed Single rating level per row e
. Live Load . Rating = Load Rating . Location | Location .
Live Load Tz ~ | Rating Method Level (Ton) Rating Factor ) Span-(%) Limit State Impact Lane
HS 20-44 Lane LFR | Cperating 3848 1.069 | 12000 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
HS 20-44 Lane LFR| Inventory 2304 0.640| 120.00| 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
HS 20-44 Axle Load LFR | Cperating 36.84 1.023 120.00 | 1-(100.0) | Design Shear - Concrete | As Requested | As Requested
> HS20-44|  Axle Load LFR| Inventory 22.06 0.613 120.00 | 1-(100.0) | Design Shear - Concrete | As Requested | As Requested

AASHTO LFR Engine Version 7.5.0.3001

Analysis preference setting: None

Close
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